
Nghien CLFU - Ky thuat 

Xay drag phircmg phap dmh lirong 
cac vitamin tan trong nu'O'c trong thuoc 

va thyc pham bo sung bang dien di mao quan 

Dat van de 
Tren thj trudng hien nay, cdc ehi pham thuoc 

vd thyc pham bo sung chua da thdnh phin 
vitamin rat pho bien. Sde ky Idng hidu ndng eao 
(HPLC) Id ky thudt phdn tich pho biin nhat d i djnh 
lugng cae chi pham ndy, vi ed the tach vd djnh 
lygng dong thdi nhieu thdnh phan '''^l Didn di 
mao quan (capillary electrophoresis, CE) cung cd 
kha ndng tdch vd djnh lygng dong thdi cdc chit, 
nhyng so vdi HPLC, lai tiit kidm dygc ehi phi vd 
thdi gian phdn tieh han. Ky thudt ndy dd dygc SCP 
dung khd pho bien 6' nyde ngodi, nhyng eho tdi 
nay, ehi ed 1 bdi bdo trong nyde nghidn cuu djnh 
lygng vitamin bdng CE, vd mdi djnh lygng trong 
dang bdo che dan gian nhit Id thuic tidm '^l Mue 
tieu eua nghien ciru ndy Id xdy dyng phyang 
phap dinh lygng ding thdi mpt so (it nhit 5) 
vitamin tan trong nyde hay gdp bdng CE, vd irng 
dung cho mpt s i Ipai che pham thuoc vd thyc 
phim bo sung thudng gdp. 

Nguyen vat lieu, th i l t bj va Phu'O'ng 
phap nghien cii'u 

Hoa ehdt - thudc thu> 
Natri tetraborat, natri dodeeyl sulfat (SDS), 

natri dihydrophosphaL natri hydrophosphat, natri 
hydrocarbonat, P-eyclodextrin, hydroxyl propyl-
P-eycledextrin, nude cit sieu tinh khiit. 

Cdc chit chuan doi chiiu: Thiamin hydroelorid 
(vitamin Bi), riboflavin (vitamin B2), pyridoxin 
hydroelorid (vitamin Be), acid folic (vitamin Bg), 
nieotinamid (vitamin PP) vd acid ascorbic 
(vitamin C): Vien Kiem nghiem thuic trung 
uang). Mdu thiy: Mdt so che pham ngodi thi 
trydng nhy thuoc tidm becozym, siro 
BeomplexC, siro kid plus, vidn ndn medtrivit-B, 
vien bao obimin, vidn nang cirng beomplexC. 

Pham Thj Thanh Ha', Phan Mai Phuang', 
Nguyen Thj Thanh Nhai^ 

Trudng dgi hgc Dirac Hd Ngi; 
Trudng cao ddng Duac Trung uang Hdi Duang 

Thilt bj nghien ciru 
- Thiet bj didn di mao quan Agilent CE 

system 9001 (Hewlett Packard, USA) gdn 
detector DAD, dygc diiu khiin bdng phan mem 
Chemstation. 

- Bd Ipc nyde sieu tinh khiet Elga (Diec) 
- Mdy do pH Metrohm (Diec) 
- Mdy Ide xody Labineo (Hd Lan) 
- Mdy lie sidu dm 
- Binh dun cdch thuy 
Phu'ang phap nghien cii'u 
Khao sdt 2 kieu didn di: didn di mao quan 

vung (CZE) vd sde ky dien ddng mixen (MEKC). 
Mdt s i thdng so CE se dugc khao sdt (hd ddm, 
pH, nhiet dp, dien the, byde sdng phdt hidn...) 
va phyang phdp cuoi cung se dugc thim djnh 
tryde khi dya vdo yng dung. 

Ki t qua va ban luan 
Cach pha dung djeh chuin 
Vitamin B2 dugc cdn vd hda tan bdng nyde 

ndng trong binh cdch thuy 6' 80°C trong 20 phiiL 
vitamin Bg dugc hda tan trong dung djeh natri 
hydrocarbonat 10 mM. Sau dd, cdn todn bd cdc 
vitamin edn lai vd thdm eac dung djeh chuan B2 
vd Bg d tren, pha lodng bing nude cit sao eho 
ed ndng dp vitamin B,, B2, Be, Bg, PP vd C trong 
dung djeh ehuin hdn hgp lin lugt tuang ung Id 
0,15; 0,25; 0,10; 0,20 vd 0,30 mg/ml. 

Khao sat didu kien dien di 
Cot mao quan; chieu ddi tong Lt 40 em, 

dudng kinh trong 50 |j.m. 
Dien the; thay doi didn the trong khoang 8 -

25 kV, tiiy theo tirng hd dpm dung, de khong 
chiddngdidnl<100nA. 

Tiem mau: thuy ddng lye, 50 mbar x 3 gidy 
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Bw&c song phat hien: lya ehpn thep X̂ ax 
cua td'ng chat, phdt hien dong thd'i a 5 bud'c sdng: 
200 nm, 230 nm, 270 nm, 290 nm vd 370 nm. 

He dem: Cdc he dem dygc khac sdt la 3 he 
dem CZE (phosphat 25 mM pH 3,00; phosphat 25 
mM pH 7,00 vd borat 25 mM pH 9,00); vd mdt hd 
dem MEKC (borat 25 mM, SDS 30 mM)̂ . 

Tai pH acid vd trung tinh, cdc chit tdch 
khdng tot vd mpt so chat khdng phat hien dygc. 
He dem vdi SDS cho ddng didn khdng on dinh 
vd kha ndng tdch cung khdng eai thidn nhieu, do 
dd, dem pH 9,00 dugc lya chpn. 

Nhiet do: Khao sdt 15, 20, 25 va 30°C. Nhidt 
dp 25 vd 30°C cho thdi gian phdn tieh ddi vd dudng 
nen rit nhiiu, edn 15 va 20°C cho kit qua tdch tot 
trong thdi gian ngdn. De thudn tidn trong mpi dieu 
kidn thdi tiet, nhi$t dd 20°C dygc lya chpn. 

Chat phu gia: Mpt s i chit phu gia dygc 
khao sdt: cyclodextrin (a-, (3- vd hydroxypropyl-
P-CD), chit didn hoat (SDS a 3 nong dd 20, 25 
vd 30 mM), vd cdc dung mdi hu'u ca (methanol, 
acetonitril). Tuy nhien, kit qua khdng dygc cai 
thidn nhiiu. Ben canh dd, sau khi dieu chinh 
dien th i phii hgp, kit qua tdch da khd tot, ndn 
khong tiin hdnh khao sdt thdm. 

Quy trinh rira mao quan; Sau khi khao sdt 
5 quy trinh khde nhau, quy trinh rCra vd'i 0,5 phut 
NaOH 0,1 M; 1 phiit nyd'c; 2 phut ddm nen cho 
kit qua ldp lai tot (sau 15 mdu chay). 

DAD1 B. Sig=200,10Ref=off (VITAMIN\12170014D) 

Nofm B6 

B1 

PP 

B2 

Ul 

B9 

Hinh 1: Dien di dd hdn h&p chuin 6 vitamin 
tai diiu kien da lira chgn 

Ket luan: Oieu kidn phdn tich dygc lya chpn Id: 
Kich thyac mao quan: dyd'ng kinh 50 p.m, 

Lt=40 cm (Le=31,5 em). Nhidt 66 mao quan: 20°C. 
He dem: Borat 25 mM, pH 9,00. Didn the: 20 kV 
(cho 1 = 60 |iA). Tiem mdu: 50 mbar x 3 gidy. 
Byae song phdt hien: 200 nm, 230 nm, 270 nm. 

290 nm vd 370 nm. Dieu kidn rira: 0,5 phiit NaOH 
0,1 M; 1 phiit nyd'c; 2 phiit dem nen. 

Vd'i dieu ki$n didn di a trdn, cdc vitamin 
dygc ehia tdch vd phdt hidn khd tot, the hidn 
tren dien di do a hinh 1. 

Thim djnh phu'ang phap 
Tinh chgn loe: Tiem tirng dung dich chuan 

dan thdnh phan vd dung djeh chuan hon hgp, 
ghi lai pho hip thy cua t i t ca cdc pic vd ching 
pho ede pic tuang irng. Kit qua hd so phu hgp 
ndm trong khoang 0,996-0,999, chirng td pic 
tinh khiit. V i kha ndng tach: Trong hinh 2, B2 vd 
Be Id hai pic gin nhau nhat, vdn ed Rs=11, 
chd'ng to phyang phap ed hidu lye tach rit tit, 
66 chpn Ipc cao. Ngodi ra, trong qud trinh tien 
hdnh djnh lygng, chung toi edn xdc djnh dygc 
vitamin 85 vd vitamin B12 cung dygc tdch tot 
khoi bdng phyang phdp ndy, vd hodn todn cd 
the djnh lygng dygc, nhyng do khdng ed cdc 
chat chuan, ndn phan dinh lygng 2 vitamin B5 
vd B12 se khdng dygc dya vdo phan tham djnh 
phyang phdp a nghien eiru ndy. 

Bang 1 : Kit qud khao sdt do ISp lai 

Mau 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
RSD % 

Bl 

25,3 

25,0 

25,1 

25,6 

25,6 

25,5 

24,9 

25,5 

26,9 

25,8 

2,18 

She cda cac 

B2 

23,6 

24,2 

24,4 

23,0 

23,7 

23,2 

23.5 

23,3 

24,4 

22,1 
2,91 

s, 
47,3 

47,2 

50,0 

50,3 

49,2 

49,8 

49,9 

50,0 
50,2 

47.4 

2,65 

pic (She 

Bs 

28,6 

29,1 

29,2 

29,2 

30,0 

29,4 

29,8 

29,2 

31,0 

27,5 

3,09 

=S/W 

PP 

63,8 

63,9 

65,3 

62,9 

63,6 

64,7 

66,3 

63,4 

68,9 

64,3 

2.74 

C 

43,3 

43,7 

41,8 

41,0 

42,0 

42,6 

43,2 

41,5 

43,8 

41,6 

2,37 

Do lap lai: Phdn tich 10 mau chuan hon hgp, 
tinh RSD% cua dien tich pic hidu chinh She 
(Shc=S/tm) cua tirng chat Ba chat (acid sorbic, 
acid salicylic vd acid benzoic) dygc khao sat 
Idm chuan nOi. Ket qua cho thay RSD% giam 
khdng ddng ke khi dung chuan nOi, md cd 
trudng hgp cdn tdng (acid salicylic). Khi khdng 
cd chuan ndi, RSD% cung da kha tot (2,18 -
3,09%) (bang 1). Do dd, chiing tdi quyet djnh 
khdng tiip tuc khao sdt tim chuan nOi. 

Do dtJng: Dygc tien hdnh trdn che pham 
Obimin bdng phuang phdp them, phan trdm tim 
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lai dygc tinh bdng nong dd thu hoi so vdi ning dp 
them vdo. Didn di do tir che phim obimin dugc 
trinh bdy d hinh 3. Kit qua trong bang 2 chdng to 
phuang phdp ed dp diing dam bao (96 -101%). 

Bang 2: Kit qud khdo sat do dung 

Vitamin 

Bl 

B2 

B6 

B9 

PP 

C 

Cthem 
(ng/ml) 

80,0 

55,0 

55,0 

52,0 

50,0 

158,0 

C thu hoi 
(ng/ml) 

77,6 

54,9 

55,6 

49,9 

48,5 

158,8 

% tim lai 

96,1 

99,4 

101,0 

96,0 

96,6 

100,7 

CXit e 5(9=200.10 Ri*=o«(WAJ.lSW30101X'i D) 
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Hinh 2: Didn di d6 chi phim obimin 
Do nhay: Xdc djnh gid-i han phdt hidn (LOD) vd 

gidi han dinh lygng (LOQ). Gidi han dinh lygng vdi 
4 chat trong hdn hgp Id dat ydu eau, chi vdi B2 vd 
PP Id cdn hai cao (50 vd 40 ng/ml) (bang 3). 

Bang 3: LOD vd LOQ cua cdc vitamin 
Vitamin 

LOD 
LOQ 

Bl 

1,5 
4,5 

B2 
17,5 
50 

Be 

1,5 
4,5 

Bs 

3,5 
10 

c 
4,0 
12,3 

PP 
10 

40 

Ham lugng the hign theo ng/ml. 

Khoang nong do tuyen tinh: Khao sdt trdn 
chuan hon hgp cdc vitamin a 5 nong dd khde 
nhau (bang 4). 

Bang 4: Khodng ndng do tuyin tinh vd h$ s6 
tuong quan hdi quy trong djnh luang cdc vitamin 

Vitamin 

Bl 

B2 

Be 
Bg 

PP 

C 

c (ng/ml) 
60 - 600 

50 - 500 

42 - 420 

10-100 

30 - 300 

86 - 860 

R 

0,998 

0,999 

0,998 

0,998 

0,995 

0,990 

Kit qua eho thiy ed sy tyang quan tuyin 
tinh giu-a She vd nong dd cua cdc vitamin trong 
khoang khao sdL 

Dg on djnh: Dung djeh chuan dugc tien 
hdnh didn di tai cdc thdi diem: 0; 30; 60; 90;. 
120; 150; 180; 240; 300; 360; 420 vd 480 phiit 
sau khi pha. Kit qud: Nong dp vitamin C sau 5 
gid dd giam di ddng ke (-10%), vitamin Bg giam 
<5% sau 8 gid, cdc vitamin edn lai deu ben 
vyng sau 8 gid. De cai thidn dd cn djnh eua 
vitamin C, Na2S203 vd Na2S205 dugc thir ldm 
chit on djnh. Na2S203 ed tde dung tot han, giup 
vitamin C on djnh trong vdng 8 gid. 

Djnh lu'gng trong chi pham 
Thuoc tiem: Pha lodng dung dich thuoc tiem 

den nong dd phu hgp roi dem djnh lygng ngay. 
Djnh lygng ehe pham becozym song song bdng 
phyang phdp CZE ndy vd phyang phdp MEKC 
'̂ ', kit qua tuang dyang nhau (bang 5), nhyng 
phuang phdp CZE on djnh, dan gian vd nhanh 
han (thdi gian phan tieh bdng 1/5) so vdi 
phyang phdp cu. 

Siro: Vdi siro dan gian nhu BeomplexC: Pha 
lodng mau bdng nude ndng 80°C (hoae 80 ml 
NaHCOs 10 mM, niu cd Bg), ddt trong cdch thuy 
6' 80°C trong 15 phiit, sidu dm 5 phut, de ngudi, 
thdm nudc cat den vach, lie deu, Ige qua mdng 
0,2 nm, sidu dm 2 phut. 

Vdi cdc siro phu-c tap nhu Kid Plus, sau bygc 
chiit bdng nyde ndng nhy trdn, lie dung djeh vdi 
2 ml n-hexan trong 10 phiit, liy ldp nude, lpc qua 
giiy roi qua mdng 0,2 ^m, sidu dm. 

Bl 

PP B2 
- i . 
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Hinh 3: Didn di dd miu chi phim 
BeomplexC 

Hinh 3 the hien didn di do eua ehe pham siro 
BeomplexC. Vdi che pham ndy, xdc djnh dugc 
pic vitamin B5, nhyng do khdng ed chat ehuin 
doi chiiu, ndn ehi dugc dinh tinh. Kit qua djnh 
lygng trinh bdy trong bang 5. 
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Bang 5: K i t qua djnh lygng trong ehe pham 
Ham 

lugng B, D2 Be S9 PP C 

Thuoc tiem Becozym 
Nhan 

Thyc 
5,0 

101,0 
2,0 2,0 
97,2 98,9 

10,0 
96,2 

-
-

Siro BeomplexC 
Nhan 

Thyc 
1,0 

97,5 
0,6 0,4 
91,5 94,7 

0,8 
92,0 

20,0 
99,2 

Vien nen MedtrivitB 
Nhan 
Thyc 

10,0 
102,1 

15,0 
97,8 

-
-

-
-

Vien bao Obimin 
Nhan 
Thyc 

10,0 
98,0 

2,5 15,0 1,0 
95,0 96,7 93,0 

20,0 
92,0 

100,0 
96,9 

Vien nang BeomplexC 
Nhan 
Thyc 

15,0 
96,0 

10,0 5,0 
93,2 98,4 

50,0 
93,0 

100,0 
97,9 

Com Bio-acimin 
Nhan 
Thyc 

0,5 
91,0 

0,5 0,5 
90,6 105,7 

-
-

-
-

* Ham lugng: HL tren nhan eo dan vj tiiy theo che 
pham, ham lugng thi/c tinh theo % so v&i ham lugng 
tren nhan. 

- Khong eo trong ehe pham 
Vien nang cirng, vien nen, com: Cdn mdt 

lygng bpt vien/bdt c i m phu hgp, chiit 3 l in bdng 
nyde ndng 80°C, gpp djeh chiit vd bdt vidn vdo 
binh djnh mire, sieu dm 5 phiit, de ngupi, them 
nyde den vach, ldc deu, lpc qua giay Ige, roi qua 
mdng 0,2 ^m. Vdi ehe pham medtrivit-B, pie 
vitamin B12, tuang ty nhy B5, chi cd the dygc dinh 
tinh do khdng cd chit chuin d i i chiiu. Cdc k i t 
qua dinh lygng trinh bdy trong bang 5. 

Nor 

S 

3 

f. 
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1; 

11 

S 

(1 

DA01 E, 5,9=290,40 Re|.(!ll(V1TAI«ra8101801 0) 

1, 

.4
30

 

Bl 

15 5 J 5 

fi« 

612 

, u 
1 15 • 

Hinh 4: Dien di dd che phdm MedtrivitB 

K§t luan 

Ki t qua nghien eiru dd thu dygc Id: 
- Xdy dyng dygc phyang phdp djnh lygng 

dong thdi 6 vitamin tan trong nyde: Bi, B2, Be, 
Bg, C, PP bdng didn di mao quan. 

- Tham djnh dygc phyang phdp vii'a xdy dyng. 
- Thi i t lap dygc 3 quy trinh dinh lygng 6 

vitamin ndy trong 5 loai ehe pham: thuic tiem, 
siro, vidn ndn, vidn nang, com dinh dy&ng. 

- Djnh lygng khao sdt mpt so eh i pham theo 
cdc quy trinh dd thi i t ldp. 

Phuang phdp dd xdy dyng c6 thd'i gian phdn 
tieh ngdn, tiet kiem ehi phi, phyang phdp xiy ly 
mdu dan gian, ddc bipt n i u so vdi s i c ky Idng, 
se khdng gdp phai v i n de ve t i c cpt dp miu 
phdn tich chua dygc xii ly ky. Phygng phdp cd 
t h i duge irng dung de djnh lygng 6 vitamin ndy 
treng ede che pham thuoc va thyc phim bo 
sung khde tai cdc ca sa kiem nghidm vd san 
xui t ed thiet bj dien di mao quan. 

Summary 
A rapid, simple, repeatable and accurate 

analytical method using zone capillary electn^phoresis 
with UV detection has been developed and 
validated for the simultaneous determination of six 
water-soluble vitamins (B-,. B2, B6,Ba, PP and C). 
The following conditions were used: column 40 cm 
Lt, 50 nm ID at 2QPC, 25 mM borate buffer pH 9,00, 
20 kV applied voltage. The validation data showed 
good repeatability, high accuracy, wide linearity 
range and very good selectivity of the method. V\/ith 
sodium thiosulfate was used as stabiliser for vitamin 
C. the sample is stable within a wod<ing day. Three 
analytical procedures were developed for the 
detemnination of the 6 vitamins in 5 different multi
vitamin preparations, and the analytical results 
indicated high feasibility of this method in quality 
control practice. 
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